Abstract The use of a patient-triggered and automatic event recorder is documented in a 17-month-old girl presenting with paroxysmal episodes of loss of consciousness. After pacemaker implantation, the paroxysmal attacks disappeared. Conclusion: we recommend a more frequent use of the event recorder in the investigation of syncope, especially in small children.
Introduction
Syncope, defined as a sudden transient loss of consciousness, relates more to neurological or vasomotor tone disorders and seldom to severe arrhythmia. The indications for pacemaker implantation in children are not well defined. The present case illustrates the use of the event recorder in the decision for pacemaker implantation in a 17-month-old girl.
Case report
The patient was the first-born child of non-consanguineous parents. Birth was uneventful, anthropometric measurements were normal and she developed normally in the first months of life.
Paroxysmal episodes first occurred at 4 months of age. They always started with a painful cry and always occurred during activity. There were no signs of breath-holding, nor did she cry for a long period before fainting. After the painful cry, the girl lost consciousness, respiration became difficult and generalised stiffening of the muscles, cyanosis of the lips, rotation of the eyes and spastic closing of the mouth were observed. This lasted only seconds. Then, she became flaccid and unresponsive. A few times, shaking of the arm occurred. A few minutes later, when respiration had normalised and consciousness regained, she was drowsy and plaintive for several hours. Intensity and frequency of these episodes gradually increased. At 9 months of age, she was admitted to a local hospital for observation, but no episodes were noticed or abnormalities found on examination. Family history was negative for epilepsy. Blood and urine tests were normal. EEG showed fairly structured base activity for this age without epileptic waves.
The child was seen at 1 year of age in our department. Psychomotor development was excellent. General physical and neurological examination was normal. History and age of the girl pointed to the hypothesis of vaso-vagal syncope. EEG was still normal. A 12-lead ECG showed regular sinus rhythm, normal voltages for this age and a QTc of 320 ms (normal). To rule out cardiac arrhythmia, 24 h ECG monitoring was performed. This showed one transient pause of 2.4 s (Fig. 1) . No clinical symptoms were observed on the day of recording. To exclude a possible role of beta-adrenergic hypersensitivity, the girl was treated with atenolol. Under this treatment the attacks became more frequent instead of disappearing. To relate the attacks to periods of dysrhythmia, an 8-day rhythm recording using an event recorder was performed.
During the recording period, short pauses were noted and on one of the days of the recording a pause of 4.26 s was noted (Fig. 2) , at exactly the time of clinical fainting. Because of sinus pause, a pacemaker (Pacesetter Microny SR + 2425T in VVI modus) was implanted, using epicardial steroid coated leads. During a follow-up period of more than 1 year, the girl did not experience any episode of syncope or fainting. On repeated 24 h ECG monitoring, pauses were seen which were adequately overridden by the pacemaker.
Discussion
A minority of children with syncope present with severe symptoms, endangering cerebral function [2, 7] . The diagnosis of the underlying reason for these attacks is often difficult, mainly because of its paroxysmal character. Monitoring over an extended period of time, while the patient accomplishes his usual activities, is required. Holter monitoring and long-term event recorders are frequently used methods of investigation. However, due to the 24 h limit of the Holter technique, its effectiveness has been questioned in the detection of transient arrhythmia [4, 9, 14] . Recently, an implantable Holter device has been proposed for long-term monitoring. Unfortunately, this is an invasive and costly procedure and therefore less acceptable in children than an event recorder [6, 13] . Interestingly, the latter have been more frequently used in veterinary medicine [1, 3] . Only a few authors report its use in humans [5, 14] . At first, the devices were only patient-triggered which made them dependent on patient compliance and impossible to use in children. Newer devices, such as the R-Test Evolution (Novacor), feature both automatic and patient-triggered recordings and allow up to 7 days of monitoring and can be used in children [9] .
Studies have shown that the sensitivity of the R-Test Evolution in detecting pauses was 100% with a specificity of 90% [9] . Its prime cost is less than 3000 USD. Cost-effectiveness studies have shown that these event recorders are more efficient and more cost-effective than 48 h Holter recorders [5, 9, 10, 11] . Table 1 summarises the advantages of event recorders. Event recorders should be used only on strict indication. The diagnosis of breath-holding spells is primarily based on the clinical history. They can rarely necessitate pacemaker implantation [12] . Sinus dysfunction, often with a severe pause as in our patient, is probably more frequent in children than often assumed. In our opinion, the leading indication for using the event recorder is the exploration of syncope. The main indications of event recording are summarised in Table 2 .
In our patient the use of the automatic and patienttriggered event recorder enabled us to clearly prove the relation of the arrhythmia with the clinical event, and the need for pacemaker implantation is obvious from this observation. As stated by Perry et al. [8] , beta-adrenergic hypersensitivity has to be ruled out. We conclude that this type of event recorder is a helpful asset for diagnosing severe arrhythmia in children. It is easy to use, of low cost and well accepted by children. It is, in our opinion wrongly, underused in human medicine. 
